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■ Recommended ALS metrics 
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ALS needs metrics for cost, performance andradmess 



Equivalent mass ffiM) definiti 
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generation, and D is difficulty. 

The DDT&E cost for human missions is typically $100 k/kg. 
For a planetary mission it could reach $1,000 k/kg. 



Launch and emplacement cost 
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Foi a Mais orbit and return to LEO, the initial/payload mass ratio is 
roughly 50. ■' . J ■ ' 

• The vehicle and propellant launch cost is $1,250 k/kg of payload. 




m 

O 

Q 

m 

a 

© 


cd 


© 

Oh 

o 


M 


SI 


r - bX) 
6 

© .5 

to 2 

^ ±3 

f * 

1 e 

© o 

2 T3 

Bb £ 

«T 
t© •»— ( 

C/3 

s § 
§1 




Cd 

4— » 

cd 


C/3 

O 
© 

C/3 ’■O 

c 

O W) 

• ’* H 
2 c 
© S 

§■1 

|S H 

H cd 


>> 

5— ( . 

© +-> 

a g 

« p 

o a 
u o 

c/3 \J3 

a © 

O =3 V 
f2 T5 
cd O 

© a. 

Oh 


Mh n-t 

° a 

O 03 

:MM 

.fS <% 

M H 

o -Q 

a> Q 
© ^ 
cd r© 

a, i3 

CO o 

-d ^ 
© © 
S ^ 
S ^ 
S ^ 

g 

s ^ 

O r-H 

PL| -H 


»-, 

cd 

<D 

bO 


00 

r— H 
♦—■"<. 
ctf 
O 

Oh 

4— » 

oo 

• 1— I 

t/3 


00 

C 

O 

• i— < 

oo 

C A 


i-i 

<D 

W) 

u 

cd 

45 

o 

53 


(D 

45 


C 

O 

»;*«Kr 

OO 

C/3 


§ 

S 

3 

43 

5-1 

O 

Uh 


>» 

5-H 

a3 

4— > 

<D 

a 

cd 

11 

cd 

5- 1 

O 

Ph 


c 

O 

cd 

5-< 

53 

T3 

CJ 

O 

•H 

00 

CZJ 


53 45 

O .« 

£ £ 


C/3 

CD 

03 

cd 

<D 

c3 


03 

O 

o 

03 

c 

O 

• i—i 

4-4 

cd 

<D 

CD 

o 


**’■' ^ -0WlifS» -i igttn&jft ^ Sfc' ;jg£ggs , 




•'ill V ' 





J?\'< V ' ir 



TOW 


*~rf» 

P’ 

„Vi 

ib* 




I 

I 


T 3 

G 

G 

rG 

o 

G 

G 

G 


G 

<D 

s 

&< 

o 


<D 

> 

<D 

4 h 
Q 

■ oo 

- 4-4 ■■•■ 

. m 

O 

o 


CO 

G 

O 

•»— t - 
4— > 

G 

»W« 

<D 

O 


GO 

co 

03 

4-4 

03 

O 

CO 

4 -» 

C/3 

CO 

bO 

J3 

G 


o 

w 

-i 

o 

4 -> 

a 

o 

•i— i 

03 

» 


jsf 

co 

G 

To © 

5 g 

o <u 

G O 

• i— 4 «-4 


03 

G 

O 

,trs 

TJ: 2 
GO <0 
> Ph 

s ° 

v-r »rt 

° e 

H CO 

O PJ 

c £ 

ao “ 


cO 

co 

• F-H 

Dh 

>, 

4 -* 

co 

CO 

03 
4 — > 

03 

o 

co 

4 -* 

03 

GO 

W) 

£ 

<D 

G 


G 

O 

• i— I 

03 

03 


CO • 

'*rj G 

CO CO 

G C 

jo 3 

G J3 

T3 
G 
co 


cO 


fl 

Q 


T3 

CO 

£ 

GO 

Vh 

CO 

cO 


W 


G 

<30 


T 3 

O 

. O 
T! bi) 

W G 

§ 

G 


03 

O 

CO 

G 

O 

•i— i 

03 

03 


4h 

o 

GO 

cO 

s 

• 1-4 
4 — » 

03 

CO 

Vh 

CO 

4 — * 
4-4 

CO 

G 

cO 

03 


C/3 

• i — 4 

e 

tu 

4 — > 

C/D 

>V 

C/3 

00 

h 4 


C/3 

S <3 8 

T 5 bp 

<D , G 

c /3 *r-J 

© O 

■ pt, J3 * 

y g 

a h 

G 


0) 

-G 

4 — > 
<+H 

o 


/"s 


u 

U U 


C/3 

C/D 

P 

5-4 

bo 

O 

/"N 




i 


1 


C/5 

4—* 




a) 

CZD 



d' 

G 

<D 

e 

d 

c/3 

*■" 

CD 

C/5 

•1-4 

o 


•■1—45 

x> 

g 

<D 

C/3 

• rH 

^ g 


o 

| >H ■ 

=3 

<D 

' ■ -'■ci. 

G 


o 

CT : ; 

O 

o 


o 

I a 

a 

\G 


4— > 

<D 

d 

cd 

G 


C/3 

4— > 

■ <D 

§ 

E 

5-4 

1 

•1-4 

s 

cd 

4-* 

G 

» H : 

•i— l 

X) 

cd 

• i-H 

a 

CD 

d 

o 

<2 

Vi 

<D 

P, 

o 

o 

13 

G 

Ph 

X 

CD 

4-4 

>> 

T3 

CD 

Gu 

O 

s 

Cd 

c/5 

O 

jD 

"5b 

<D 
V d 

4— > 

• tH 

• * 
Id 

& 

C 

cd 

•S 

>, 
4— » 

• rH 

"O 

§ 

C/2 

4— > 

2^5Sl5feS 

■5 

CD 


O 

•s 

cd 

X 

m 

’5 

<D . 
C 4-4 

litis ■ Uh C 

O g 

£ 

Q 

2 

biD 

O 

G 

4— > 

G 

*cd 

S 

£ 

W) 

:: d 


m 


s-» 

CD 

G 

W4J 

,s 

C/5 

o 

'•d 

•tH 

,,S; 

4-4 . ,. 

X 

?! ^ C/2 

d 

bQ 

• ^4,,: 

P 

o 

: ;; 

>* 

cd 

bD 

V5- 

<D 

d 

0 

•G 

d 

0 

H 

(d 

a 

13 

C/3 

>4 

f CD 
G- 1 
cd 

C/5 

CD 

G 

O 

| 

s 

d 

•1-4 

Vh 

O 

o 

c 

£ 

bfl 

d 

o 

rj 

C/3 

S3 

O 

0 

o 

o 

^“■H 

13 

, #S:l 

CD 

CD 

c Z5 

J3... 

O 

G 

4-» 

• I^H- ... 

d 

G ! 

0 

d 

.■• 1-4-5' 

- 

d 

G 

£ 

£ 

X 

o 

<D 

C/5 

X 

• rH 

c/5 

>, 

d 

G 

<D 

4—4 

CD 

=c 

X 

(D 

o 

CO 

c3 

4— » 

d 

H 

X 



CS 


fi s 


$T 




*. .'SN^'**ri.*i43l5 


Itipie criteria can help select good technology. 

But such a performance score is too arbitrary to be a good metric 


Technology Readiness Level (TR 
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TRL 7 - Prototype demonstrated in a space environment 

TRL 8 - Design flight qualified 

TRL 9 - System flight proven in mission operations 
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Otherwise reaching TRL 5 will be overemphasized. 



